Certification programmes and voluntary standards for sustainability are now a common feature of many agricultural landscapes worldwide. The rapid expansion of such programmes has only recently been accompanied by concerted attempts to assess the lived experience of enrolled producers. This article reviews empirical research assessing the impact of certification programmes on coffee smallholder livelihood assets, and presents an initial framework for both conceptualising and analysing change in livelihood assets resulting from certification. Several of the reviewed studies identified enhanced livelihood assets arising from certification under specific institutional and contextual settings, but causation was difficult to establish. A greater number of studies found either neutral or mixed impacts, and a small number reported negative impacts. While a consensus has yet to be reached regarding all livelihood impacts of certification programmes, we present a series of propositions that reflect widely reported impacts. Further findings drawn from the review include: (i) stronger pre-existing institutions within the producer community are more likely to result in benefits for individual households; (ii) the value chain structures through which certification programmes are implemented are highly varied and strongly influence livelihood outcomes; and (iii) methodologically, existing studies rarely present either reliable baseline data or a realistic control group for comparison, making causation difficult to establish.
Introduction
This review article examines empirical studies of the impacts of third-party certification schemes, such as Fair trade, Certified Organic, UTZ, and Rainforest Alliance, all of which have gained market prominence over the last 15 years. The focus of this review is to assess whether the livelihood assets (also referred to as capitals) of certified smallholders have been impacted as a result of these schemes, which purportedly aim to improve market fairness, encourage environmental sustainability, and to support social development of producers. However, the schemes have been criticised for the lack of credible evidence of their impact, particularly the long-term impacts on the smallholders they purport to support (Blackmore & Keeley 2012) . This review, therefore, addresses the urgent need to better understand the current state of evidence of impacts from certification programmes, as presented in peer-reviewed publications, and to delineate the specific impact pathways through which change is likely. Our review is focused on the coffee sector, where certification schemes have a relatively long history.
Certification refers to the broad family of voluntary standards set by third-party organisations, against which producers are independently audited and certified (or verified in some cases). The standards themselves vary considerably, from organic standards that demand producers abstain from the use of agricultural chemicals but which contain few social criteria, through to Fair Trade Certification, which demands adherence to particular social and economic principles, but with fewer environmental requirements. The standards established by UTZ and the Sustainable Agriculture Network (Rainforest Alliance) present themselves as being more holistically concerned about sustainability, and include a broader range of economic, social, and environmental criteria. There are likely to be differences in the livelihood impacts of these diverse programmes, and some of these distinct impacts are discussed below. However, our aims in this paper are to commence an initial assessment of reported impacts on livelihood change from voluntary standards in general, and to identify likely impact pathways.
Any producer, or producer group, that has been audited as complying with a particular standard is able to use the certification label for marketing their product, on the assumption that buyers value the label. There are, however, costs associated with certification. These include the possible costs of modifying the production system to meet the standard, the costs of record-keeping and administration, the costs of implementing farmer training, the costs of undergoing an audit, and the costs of actually using the label. Irrespective of whether these costs are borne directly by producers or indirectly (paid for by others downstream, such as traders and roasters in the coffee sector), it is ultimately necessary for the benefits of certification to be assessed against these costs and against the likely benefits derived from alternative investments in sustainability. None of the studies we review here, however, attempts to calculate these full costs.
Certification can be considered a market-based method of assigning value to a given quality in a commodity, whether environmental, social, or economic. However, to whom value is assigned is not always clear. Giovannucci and Potts (2008) suggest that certification is a method both for consumers to reduce the social and environmental externalities of their consumption, and for branded manufacturers to mitigate the risk of long-term supply shortages. Alternatively, certification is elsewhere claimed to primarily improve the livelihood security of producers -economically, socially, and environmentally by becoming part of a social justice movement (Arnould et al. 2009 ). Meanwhile, Millard (2011) suggests that certification should be primarily considered a market-based mechanism to incentivise farmers to apply sustainable production methods, or what Lipschutz (2015) interprets as a 'social contract' between consumers and producers. This plurality of ways that certification can be conceptualised, and subsequently utilised, may partly explain the variety of impacts presented in this review, as different participants may have different expectations from the same process.
This review is timely: the market has become crowded with competing labels , and has even created a market for standards themselves (Reinecke et al. 2012) . Our discussion in this article is predicated on the assumption that a market value for standards exists, although we accept that continued growth in market demand for certified products is by no means assured. Previously, Millard (2011) implied from the 'soaring' sales of certified products that major companies would not commit to certification if not for a positive response from consumers. However, it has also been widely reported (Renard 2005; Bacon et al. 2008; Lazaro et al. 2008; Blackmore & Keeley 2012; and KPMG 2013) that less than 50% of all certified coffee is actually sold as such.
A number of previous stand-alone literature reviews concerning the impact of certification schemes on coffee producers have been published, several of which have been funded by certification agencies 1 and only two of which are peer-reviewed. These are: Nelson and Pound (2009) ; the peerreviewed Blackman and Rivera (2011); International Trade Centre (2011); Blackmore and Keeley (2012); Milder et al. (2012) ; KPMG (2013) on behalf of SUSTAINEO; UTZ Certified (2014). The peerreviewed article by DeFries et al. (2017) was published as this article was being finalised for publication. Blackman and Rivera (2011) urge caution about the results available in the literature, concluding that empirical evidence on the benefits of certification is limited. They identified several studies that found positive impacts, but only 14 of the 37 studies examined were deemed to have used a credible methodology. Of these, less than half (only six) identified clear environmental or socio-economic benefits. Similarly, cautious observations were made by the Blackmore and Keeley (2012), Milder et al. (2012 ) KPMG (2013 ), and DeFries et al. (2017 reviews, while the 2014 UTZ report reported overwhelmingly positive impacts. None of these previous reviews explicitly uses the framework of livelihood assets to assess impacts.
In this review, we are specifically interested in the recorded impact of certification programmes on livelihoods, and the specific pathways through which such impacts may be taking place. We have adopted the sustainable rural livelihoods framework, as originally suggested by Chambers and Conway (1991) and further developed by Scoones (1998) , Bebbington (1999) , and others. This framework considers how households and individuals utilise their tangible and intangible assets to develop a livelihood strategy, which is ultimately mediated by broader institutional settings and processes. The adopted livelihood strategy then results in outcomes for household livelihoods and sustainability. A now standard approach within the livelihood framework, which we follow, is to assess the following five 'capitals' or 'assets' employed to develop a livelihood strategy:
• Human capital; skills, knowledge, education, good health, and physical capability, • Social capital; social networks, social claims, relations, affiliations, and associations, • Natural capital; natural resource stocks (such as land and water) and other environmental services, • Physical capital; infrastructure, housing, tools, and equipment, and • Financial capital; wages, cash reserves, savings, access to credit.
The direct application of the livelihood framework to measure the impact of certification was identified in three studies (Bacon 2005; Parrish et al. 2005 ; Utting 2009), while others (such as Rueda & Lambin 2013 ) adopt a similar approach without explicitly referencing the framework. Many of the studies do, however, implicitly address impacts on livelihoods. The analysis in this paper presents a realistic assessment of how each of the five livelihood capitals could be logically influenced by certification, and seeks to establish a foundational understanding of impact pathways that will assist future assessments. The livelihood framework is particularly useful in assessing sustainability programmes at the household and individual level, as it provides a peoplecentric approach that recognises the myriad ways that various asset classes are combined and transformed to meet desirable life outcomes (Bebbington 1999) . This is consistent with the multifaceted nature of the impact pathways envisaged by advocates of certification programmes.
The following section introduces the framework of impact pathways presented by certification schemes. This is followed by an overview of the methodology used in the review. We then commence our main discussion through five separate sections (each relating to a specific livelihood capital) that present possible impact pathways and then review findings relevant to each capital. The final section concludes the review and presents our main propositions.
Impact pathways
Prior to assessing the reported impacts of certification in the peer-reviewed literature, it is necessary to first understand the mechanisms and processes through which standards and certification should, in theory, contribute to enhanced livelihood outcomes for producers. This is often expressed through a 'theory of change', and many certification organiszations have published their own theory of change to understand these processes (Fair trade International 2015; Sustainable Agriculture Network 2016; UTZ 2016; and 4C Association 2013 2 ). A theory of change helps us to assess livelihood impacts against the criteria and expectations of certification organizations themselves.
Establishing the intended impact pathways of certification necessarily sets the benchmark against which research into the efficacy of certification should be undertaken. The published theories of change each identify how smallholders are expected to be impacted by standards. The primary impact pathways through which livelihood improvements are expected, as identified in the theories of change, are fourfold: (i) the provision of farmer training (e.g. 4C Association 2013; Sustainable Agriculture Network 2016; and UTZ 2016) , which has a direct impact on human capital, and which is expected to result in more profitable farm practices, better financial management (financial capital), improved conservation of natural resources (natural capital), and enhanced attention to health and hygiene (human capital); (ii) the development of stronger producer organizations (social capital), which engender active participation, enhanced negotiating capacity, stable social relations, and enhanced transparency (4C Association 2013; Fair trade International 2015; UTZ 2016) ; (iii) the direct provision of inputs, equipment, and infrastructure by downstream buyers (physical and financial capital), often as part of enhanced investment by buyers in their supply chain (4C Association 2013; UTZ 2016) ; and (iv) enhanced product marketing (e.g. UTZ 2016), including higher farm-gate prices (e.g. Fair trade International 2015), reduced vulnerability to price fluctuations and longer term relationships with buyers (e.g. 4C Association 2013), all of which would improve the financial capital of producers. Finally, certification schemes mandate a particular kind of behaviour and practice by producers in return for improved market access, and this is expected to be beneficial to producers, often in the medium to long term.
More broadly, the ISEAL Alliance (a non-government organization that establishes codes of practice for standard-setting organizations, of which the 4C association, Fair trade, Sustainable Agriculture Network/Rainforest Alliance (SAN/RA), and UTZ are all full members) has a long-term goal of ensuring certification systems can contribute to poverty alleviation and improved livelihoods (ISEAL 2013). ISEAL (2013) 'conceptual framework' details pathways for sustained improvements in the human, social, environmental, economic, and political spheres, each of which can be directly related to a livelihood capital. As a result, there is a reasonably sound relationship, as presented across the published theories of change pathways, which links certification schemes with the expected enhancement of livelihood capitals.
While general outcomes are provided by these pathways, the certification schemes rarely specify outcome targets (Tscharntke et al. 2015) . However, there are broader expected impacts generally shared between the schemes, which include improved product quality and yield and thus income, better standard of living for producers and workers, and a better environment. The specific time frame to achieve these goals are usually limited to short-, medium-and long-term goals, although the timeframes explored in the reviewed studies were rarely more than a temporal snapshot.
Methodology
This review reports on findings published in Englishlanguage peer-reviewed studies. 3 We included publications in our review based on the following criteria:
• The study was empirical, involving a field-based methodology in coffee-producing regions; • The study attempted to address at least one of the five livelihood capitals (but not necessarily applying the sustainable livelihoods framework); • The study presented an actual experience of certification, rather than a theoretical or general discussion; and
• The study had to consider the impacts on, or demonstrate relevance towards, smallholders (our special area of interest).
The title, abstract and keywords of each article was initially assessed, with a total of 51 articles satisfying these criteria. Blackman and Rivera (2011) present a detailed discussion around selection of counterfactuals 4 as part of their methodology, which we have generally followed, although we did not dismiss those studies with less apparent rigour in ascertaining cause and effect. Indeed, Rivera (2011, p. 1181) reported that the absence of a counterfactual 'did not spur unduly positive assessments of certification benefits'. The results of our content analysis across these 51 studies, highlighting regional focus, scheme type, methods, coverage of livelihood capitals, and general impact are detailed in Appendix A, Appendix B, and Appendix C. Twelve studies used qualitative analysis only, while eight studies used mixed qualitative and quantitative methods. The remaining 31 papers used quantitative analysis.
Where the empirical evaluations focus on more than one commodity (such as coffee and cocoa), we have maintained focus on the specific outcomes for coffee production wherever possible. Analyses of the impacts of organic (usually IFOAM) and Fair trade dominate the literature (refer to Appendix C), a likely result of the longer history of these schemes.
Geographically, Central American case studies make up 30 of the 51 studies, four studies were multiregional, six were located in South America, eleven in Africa, and only three in Asia. The studies suggest considerable contextual diversity both within and between countries, making generalised statements difficult. We did not identify any randomised controlled trials on the impacts of certification programmes, which might more rigorously minimise the influence of confounding factors.
Impact pathways for human capital
The human capital of farmers could conceivably be improved by certification through the following pathways: (i) skills development as a result of training and agronomic services; (ii) the allocation of group premiums towards local education and health care facilities; and (iii) improved producer income, which is then spent by individuals on health and education.
Education
There is some evidence that certification correlates with improved educational attainment following the introduction of certification (Bacon et al. 2008; Arnould et al. 2009; Valkila & Nygren 2010) and that premiums paid to cooperatives have been invested into education programmes (UttingChamorro 2005). Gitter et al. (2012) found that household participation in a Fair trade-organic cooperative resulted in a 0.7% increase in schooling for girls. These articles, however, are generally cautious in attributing causation directly to certification, citing possible external influences from other associated development projects or selection bias towards the initial involvement of better-educated individuals. Mendez et al. (2010) found certification had little impact on education in Central America. Ruben and Fort (2012) found uneven impacts from Fair trade on education levels in their Peruvian case study, although they considered it 'likely' that part of the price premium was channelled into education.
Conversely, the education of producers appears to be a key factor determining both the likelihood of becoming involved in certification in the first instance and the capacity to benefit from certification. Valkila and Nygren (2010) noted that consideration of education a priori to certification was important in understanding the impacts of certification on producers in Nicaragua. Jena et al. (2012) also found that a higher level of education (and social capital) enabled Ethiopian producers to reap more benefits from the distribution of a premium within a cooperative. The labour and time required to meet the bureaucratic nature of the certification process appear harder for less literate producers or less organised cooperatives.
Training, skills, and capacity building
Several studies use the phrase 'capacity building' to describe the institutional support available to farmers from schemes (e.g. Raynolds et al. 2004; UttingChamorro 2005; Utting 2009; Mendez et al. 2010; Valkila & Nygren 2010) . Sometimes, training is indirect, and is dependent on NGO-supported agronomists to build skills necessary to achieve certification (Valkila 2009 ). Jurjonas et al. (2016) reported substantial government support for Mexican coffee farmers striving for certification. The extent and quality of training that farmers receive both prior to and after certification is frequently a function of their access to cooperative and state-based services (Bacon et al. 2008) .
When executed effectively, training has been reported to result in increased trust in a cooperative and improved information sharing. Jena et al. (2012) found that while the difference is modest, certified cooperatives in Ethiopia are more likely to offer training to members than non-certified cooperatives. Provision of training, associated with certification, was further reported to result in positive improvements in skill levels and agronomic practices (Utting 2009; Vellema et al. 2015 ; -both in South America). Bose et al. (2016) reported positive impacts on book-keeping skills among certified producers in India. Smith (2013) recorded improved access for women to train once enrolled in Fair trade, as a result of active encouragement by cooperatives with gender-balanced boards. Smith (2013) also notes that if women are assigned positions of authority within an organiszation, this results in increased skill levels among women. The actual benefits received by individual farmers, however, were found to be dependent on cooperative leadership (Utting 2009; Elder et al. 2012) .
In summary, certification does appear to be associated with increased farmer-training activities, which it is presumed (and sometimes demonstrated) will result in skills development, enhanced human capital, and ultimately improved practices and livelihood outcomes. The quality, relevance, and effectiveness of training received by farmers is heavily dependent on the management capacity of producer organizations and other support structures, both from within the value chain and external to it. While training has the potential to improve skills and knowledge over the long term, local leadership and effective institutions are necessary to make the most of these opportunities.
Health
A broad range of factors influence community health, such as drinking water source, diet and nutrition, sanitation, gender equity, wealth and income, place of residence, age, and genetics. The quality of community healthcare is commonly dictated by government policy and programmes rather than by cooperative provisions or within a certified value chain. It is difficult to ascertain the specific impact of sustainability programmes on those services, including healthcare, education, and infrastructure, that are widely held to be public goods and it is probably unrealistic to expect significant impact in these areas.
Unsurprisingly, it is rare that meaningful improvements in healthcare provision or health outcomes can be attributed to certification (Jena et al. 2012) . Arnould et al. (2009) asserted that producers with more than 6 years Fair trade participation had improved health indicators relative to other producers. These long-term participants had better access to healthcare, potentially reflecting the greater investment of their cooperatives in healthcare facilities, assuming there was no initial selection bias. While case studies such as Valkila and Nygren (2010) note the potential of cooperatives to invest in healthcare, it is not widely reported. Downstream value chain actors might also choose to invest in healthcare provision in association with certification, but this is not mandatory and was not reported.
Another pathway to improved community health is anticipated through more responsible storage and use of agrochemicals (Gobbi 2000) , use of worker safety equipment, and improved waste management, all of which are mandated practices by some certification schemes Chiputwa et al. 2015; Bose et al. 2016) . Despite this presumed impact pathway, specific investigation of these potential health benefits were not examined in the empirical case studies.
Impact pathways for social capital
Certification is expected to enhance social capital through: (i) the strengthening of producer organizations (such as cooperatives); (ii) enhanced networking opportunities for farmers, thereby facilitating access to services from public and private organizations; and (iii) the empowerment of individuals mandated by schemes who might otherwise be marginalised within the community, such as women and informal rural labour.
Initial enrolment in a certification scheme appears dependent on prior social networks and connections, a process with the potential to increase inequality. Wollni and Zeller (2007) , Jena et al. (2012) , and Vellema et al. (2015) all identified how social capital generated through education affected participation in both cooperatives and certification programmes. Tovar et al. (2005) and Pinto et al. (2014) find that organic certification in Mexico favours (both economically and socially) larger coffee producers able to handle the complexity of certification standards and as such may entrench inequality within the community. Thus, social capital may be considered both a potential outcome of certification and also a crucial pathway to initially engage with certification.
Producer organization
Positive impacts on the functioning of producer organisation were reported by Utting (2009), while both Raynolds et al. (2004) and Ruben and Fort (2012) found that the capacity building nature of Fair trade played an important role in producer empowerment, leading to a gradual build-up of social capital. Ruben et al. (2009) and Ruben and Fort (2012) also found growers generally had a positive perception of Fair trade's impact on the functioning of their cooperative. Rueda and Lambin (2013) reported increased access to social networks that were not present prior to certification, and a clear impact pathway towards enhanced social capital through improved functioning of producer organizations seems likely.
Effective prior producer organisation (such as good management and leadership) was also widely reported to enable the successful introduction and implementation of certification schemes (Tovar et al. 2005; Lyon et al. 2010; Bacon 2005; Jena et al. 2012 ; Utting 2009).
Gender
The impact on women and gender is extensively discussed in the literature, most recently by Utting (2009), Lyon et al. (2010) , Zuniga (2011), Smith (2013) , KPMG (2013) , and Valkila (2014) . The patriarchal nature of many agrarian societies, in combination with the cultural and social roles expected of women, may limit the impact of certification on gender equality (Bacon et al. 2008; Smith 2013) . Smith (2013) finds that across 20 international studies, Fair trade has mixed results in improving livelihoods for women, noting that in some cases inequality is exacerbated (e.g. Lyon et al. 2010) , while others recorded improving women's participation (Elder et al. 2012; Chiputwa & Qaim 2016) , income, well-being, and position within households (Smith 2013) . Kasente (2012) presented very mixed results from Uganda, including a positive gender impact on inclusive decision-making alongside increased labour requirements for women.
Two studies of the Nicaraguan coffee industry (Utting-Chamorro 2005; Utting 2009) reported positive impacts of Fair trade on women, including confidence and managerial capacity, despite a gender disparity favouring males in Fair trade enrolment. Utting-Chamorro (2005) also noted decreasing domestic abuse and an increase in male housework participation. We conclude, however, that a consensus has yet to be reached regarding the gender impacts of certification, and a clear impact pathway towards female empowerment is difficult to identify.
Labour
Most case studies on the impacts on smallholders eschew discussion of the vexed issue of informal labour on smallholder farms, which is a complicated yet necessary area for future research. Where specific research on informal labour has been conducted, it was noted that there was little difference in working conditions before and after Fair trade's introduction (Valkila 2009; Valkila & Nygren 2010) . Several studies reported that organic certification resulted in an increased reliance on labour (associated with mulching, composting, and weeding without the aid of labour-saving chemicals), thereby increasing labour demand within the community (Ruben et al. 2009; Valkila 2009; Blackman & Naranjo 2012) . However, these work opportunities were often particularly arduous, which may have resulted in negative livelihood outcomes more broadly. This was demonstrated by Kasente (2012) who noted that certain organic certification guidelines such as increased organic fertiliser application, specifically result in increased labour for women, who traditionally performed this activity.
Impact pathways for physical capital
The impact of certification on physical capital could occur through the following pathways: (i) the investment of premiums by cooperatives and individuals into physical infrastructure, equipment, and facilities; (ii) investments made by buyers directly into physical assets as a result of tighter value chain linkages; (iii) encouraging other actors (such as governments or NGOs) to build physical infrastructure (i.e. a secondary result of enhanced social capital); and (iv) requiring producers themselves to invest in processing facilities (such as waste water treatment). However, findings on the impact of certification on physical capital within the empirical case studies were limited.
Infrastructure
Ruben and Fort (2012) reported that Fair trade cooperatives invested most of their premium into roads, while Chiputwa et al. (2015) reported investment of premiums into processing facilities in Uganda. Bacon et al. (2008) also found participation in Fair trade certified cooperatives correlated with improved infrastructure investment (on-farm investments and improved housing). In contrast, Utting (2009) notes that premiums paid at the cooperative level are generally insufficient to encourage meaningful investment in physical infrastructure within respective communities, particularly over the short term. The institutional capacity of (and education levels within) a cooperative was found to determine the willingness and ability to direct premiums into infrastructure, partly due to the ability to draft infrastructure funding proposals (Jena et al. 2012 (Jena et al. , 2017 .
Higher and more stable prices resulting from certification (see discussion on financial capital below) were related to producers increased willingness to invest in physical capital, such as their own processing equipment (Bolwig et al. 2009; Chiputwa et al. 2015) . However, while some physical assets are often individually owned (such as houses, drying yards, and some processing and farm equipment), much infrastructure is collectively owned (e.g. public roads, schools, health centres, or cooperative machinery). Therefore, investments are frequently made by nonhousehold actors, such as producer organizations, governments, NGOs, and firms. The ability to link physical capital improvements specifically to certification is complicated by the fact that much public infrastructure will likely benefit both certified and non-certified farmers in a particular community (Ruben & Fort 2012) .
In summary, improvement in physical capital appears limited to smaller capital goods, such as machinery and post-harvest equipment, and is most widely reported for Fair trade, where a collective development premium is paid. Overall, however, this is not widely explored in the literature and it appears unrealistic to expect significant direct impacts on physical capital resulting from certification, especially in comparison to public investments.
Impact pathways for natural capital
Certification may impact the stock of natural capital in a producing region as a consequence of: (i) the introduction and mandating of good agricultural practices, including soil conservation and protection, responsible use of farm chemicals, and reduced extraction of water from natural waterbodies; and (ii) the active promotion of habitat protection or restoration by farmers (e.g. requirements for buffer zones, prescribed shade tree diversity and density, and prohibitions on land clearing). These pathways essentially rely on a compliance mechanism, whereby producers are required to adhere to a new set of environmental standards. A final indirect pathway may exist where sustainability standards focus on productivity improvements and intensification, which could reduce pressure on marginal and forested lands (although enhanced productivity could also make marginal lands more profitable, thereby encouraging expansion).
Changes in natural resource management outcomes are difficult to measure (Philpott et al. 2007) and are frequently monitored at the regional rather than farm scale. The need for long-term monitoring is perhaps the greatest in natural capital. This is because of the longer time frame needed to build natural capital (Haggar et al. 2015) and the time taken for changes in natural resource management to have measureable impacts (e.g. habitat recovery, soil conservation). As a result, it is unsurprising that the literature is limited in addressing this area (London 2012) .
Habitat conservation
Habitat could be protected on coffee farms through requiring a higher density of shade trees and by forbidding clearing of new land. However, measuring the impact of certification schemes on broader forest landscapes presents a considerable methodological challenge. Thus, the extent of certification's impact on the management of forested land (including commons) is unclear from the literature. Many smallholders have a high dependency on local forests for non-timber forest products and, in many cases, have a history of effective management (Philpott et al. 2007) , such that it has been reported that certification schemes may even curtail these activities (El Ouaamari & Cochet 2014). In Tanzania, Fair trade was reported to have negligible direct impacts on natural capital (Parrish et al. 2005 ), but certified producers have been found to have a resulting positive attitude towards environmental protection (Utting-Chamorro 2005; Utting 2009; Ibnu et al. 2015) . In the words of Blackman and Naranjo (2012, p65) , 'Certification can alter management practices more easily than it can ecological practices'. Rueda et al. (2015) note several factors affecting conservation outcomes in Colombia, including strong institutional support, and this is a likely reason for strong environmental gains among certified Colombian producers in the Rueda and Lambin (2013) study. Philpott et al. (2007) report it may be difficult for Fair trade producers to implement ecological and economically sustainable practices simultaneously. Highlighting the mixed nature of results from our review, Ruben et al. (2009) found that implementing conservation management practices may be excessively costly, but Ibnu et al. (2015) found the adoption of these required practices can be financially advantageous. Pinto et al. (2014) found that land was being set aside for conservation as a result of group certification, when combined with government regulations and enforcement.
Certified forest coffee areas in Ethiopia have recorded slightly less (1.7%) deforestation following implementation of certification (Takahashi & Todo 2013). Despite finding generally positive impacts from certification, Rueda and Lambin (2013) found that farmers within their study continued to expand their areas of production, regardless of certification status.
Soil and water resources
There is little consideration in the literature of the impact of certification on producer soil or water resources. Assessing these impacts is complicated, as it is highly dependent on pre-existing management practices and how readily farmers can adapt to certification requirements. The requirement for rigorous methodologies, including comprehensive soil and water sampling, appears to have discouraged extensive research into this topic.
Notwithstanding these limitations, a range of improved watershed protection measures were associated with organic certification in Costa Rica (Blackman & Naranjo 2012) and RA certification in Colombia (Rueda & Lambin 2013) . Gobbi (2000) further reports that bird-friendly certification assisted the build-up of organic matter in the soil and improves local water quality. Rueda and Lambin (2013) also report that RA-certified farmers in Colombia are far more likely than non-certified farmers to use soil analysis to guide chemical application.
Given these findings, and notwithstanding the need for more rigorous impact studies, it seems likely that the requirements of certification schemes are resulting in enhanced natural capital as a result of improved management of water and soil resources.
A related aspect is waste management, which is rarely mentioned in the literature, despite it being common across certification scheme guidelines. Rueda and Lambin (2013) found 90% of RA-certified farmers engaged in some degree of waste management, compared with 30% of non-certified farmers, and those certified farmers had changed their behaviour since the introduction of certification.
Chemical use
Organic certification has predictably been associated with reductions in chemical inputs (Blackman & Naranjo 2012) . However, the impact of certification is difficult to separate from other institutional supports or local conditions (Rueda et al. 2015) . For example, Parrish et al. (2005) note that high input prices and low coffee prices were more likely to persuade farmers to stop using synthetic chemicals than certification. Rueda and Lambin (2013) noted little difference in chemical use between RA-certified and non-certified farmers.
Impact pathways for financial capital
Certification is expected to improve the financial capital of farmers as a result of: (i) higher incomes related to price premiums; (ii) higher incomes resulting from the adoption of more profitable agricultural practices (either higher yields or lower costs); (iii) improved access to financial credit; and (iv) a reduction in financial risk and price volatility, associated with longer term purchasing agreements and reliable supply chain relationships. The possible financial benefit of certification is a key producer consideration, and London (2012) notes the emphasis on economic evaluations in the literature.
Impacts on producer income
A consensus on the impacts of certification on coffee producer income has not been reached as it is complicated to assess. Rural livelihood strategies frequently encompass a variety of farm-based and offfarm income-generating activities, such that coffee income may be part of a much broader livelihood portfolio. As a result, increased income from certified coffee may not necessarily equate to increased income for the household (if, e.g. it requires reallocation of resources away from other more productive activities), and inversely a decrease in certified coffee income may not equate with declining welfare. Even coffee-specific income will be dependent on many factors, including farm-gate price, yield, and costs of production, such that increased farm-gate prices may not necessarily result in increased revenue if yields decline or production costs increase to a greater extent. Finally, effective ways to evaluate the cost of own or family labour remain elusive to many analyses. These confounding factors were rarely considered in the studies.
Some case studies found household revenue increasing between 12% and 20% as a result of certification (e.g. Bolwig et al. 2009; Ruben & Fort 2012) , but this again depends on access to certified markets (Rijsbergen et al. 2015) . The reported pathways for improved income are varied. In some cases, revenue increases were identified to be related to improved yields rather than price premiums Jena et al. 2012 ) and elsewhere due to lower input costs (Valkila 2009 ). Lyngbaek et al. (2001) estimated that a 38% increase in organic coffee prices was needed to offset the costs of certification, inspection, and registration in Costa Rica. Bacon (2005) found a majority of Fair trade and Organic farmers in Nicaragua reported a decline in their quality of life, and this was regardless of certification status, indicating that the premiums offered by alternative markets were insufficient to offset worsening economic conditions more broadly.
Despite this, price incentives are often an important catalyst to encourage investment from riskaverse farmers (Chiputwa et al. 2015) . Many studies found a positive impact on farm-gate coffee prices (e.g. Kilian et al. 2006; Wollni & Zeller 2007; Bolwig et al. 2009; Mendez et al. 2010; Rueda & Lambin 2013) . Chiputwa et al. (2015) noted that Fair trade growers received better prices over a period of 2 years relative to UTZ, organic and non-certified producers, primarily as a result of a value-adding process available to Fair trade processors only. However, premiums inevitably favour those producers with larger yields, who are often already more resilient to socioeconomic shocks (Bolwig et al. 2009; Valkila & Nygren 2010; Valkila 2014 ). Weber (2011) emphasizes that somewhat complex financial calculations are required by farmers to assess the net benefits of certification. Fair trade remains the only scheme to offer a base price and is generally perceived to offer enhanced financial security as a result. However, there is no Fair trade premium at the farm level when the global coffee price is above the base price and producers have to rely on premiums associated with improved quality, with no guarantees that they will be able to sell produce on Fair trade markets, even when the floor price kicks in (Raynolds et al. 2004; Sick 2008; Valkila & Nygren 2010) .
Premiums arising from certification are often paid at the cooperative level, rather than to individual farmers (Ruben et al. 2009; Ruben & Zuniga 2011; Weber 2011) , and producers who are active group participants are more likely to benefit from Fair Trade Certification since they may better understand their entitlements (Weber 2011; Jena et al. 2012) .
Increased yields may also result in higher incomes, although there is also mixed evidence on this aspect. Beuchelt and Zeller (2011) found improved incomes existed for organic farmers through yield improvements, but not Fair trade-organic farmers. Ruben and Zuniga (2011) and Ruben and Fort (2012) found that Fair trade farmers produce yields inferior to those of conventional producers and thus Fair trade had a negative effect on household income. Both Gobbi (2000) and Kilian et al. (2006) found sustainable management practices, such as eliminating chemical fertilizers or increasing the number of shade trees negatively influence total yield per hectare. Lyngbaek et al. (2001) found the yield of organic farmers was 22% lower than that of comparable conventional farms, leaving Costa Rican organic producers worse off relative to their conventional-producer counterparts. Fair Trade Certification was reported by Valkila (2009) to improve low-intensity coffee production among Nicaraguan producers, but this was not enough to lift these producers out of poverty. Valkila (2009) also reported fewer inputs for organic production, but this was offset by increased labour costs, and tougher working conditions endured by producers. In contrast, Bolwig et al. (2009) found a 9% increase in coffee revenue among organic-certified producers in Uganda, which was attributed to higher yield from each tree.
Access to credit
It is possible that certification may enhance producer access to credit, as a result of provision by a strengthened producer organisation, directly by a downstream value chain actor, or by facilitating access to a thirdparty finance institution. However, surprisingly few studies reported on these potential impact pathways. An exception was Utting (2009) who reported that a Fair trade cooperative had allowed a majority of producers to access credit for the first time, and that the longer farmers had participated in Fair trade, the more likely they were to obtain credit. Little other evidence of this pathway was reported.
Resilience to risk
Risk management is a key concern for many farmers, giving rise to common presentations of the risk-adverse peasant (e.g. Henrich & McElreath 2002) . In their Ethiopian study, El Ouaamari and Cochet (2014, p. 21) note that, 'farmers are indeed willing to grow coffee, as long as it does not put the rest of their production systems in danger'. A greater willingness to take risks is evident among more resilient farmers. The major certification schemes present a reduction in exposure to risk as a major benefit to producers. But the literature casts doubt on these assertions, with conflicting statements regarding the capacity of producers to tolerate risk prior to, and after, being enrolled in certification schemes.
Utting (2009) and Ruben and Fort (2012) report that Fair trade increases risk tolerance among farmers. Ruben and Fort (2012) found that while Fair trade -organic certification in Peru resulted in small increases in income only, there was an increased willingness to invest in land improvements, which they attributed to increased acceptance of risk.
Where farmers decide to increase their focus on coffee production as a result of certification, household livelihood specialization may reduce capacity to adapt to changing market conditions (Rijsbergen et al. 2015) , especially if this is not offset by improved access to credit (Vellema et al. 2015) . Utting-Chamorro (2005), Raynolds et al. (2004) , and Barham and Weber (2012) all suggest that certification has the potential to expose producers to greater dependency on a specific trade channel, leading to a captive market relationship, thereby reducing their ability to endure value chain shocks. Such a situation is unlikely to deliver longer term livelihood improvements to farmers (Vellema et al. 2015) . It was widely reported that certified supply chains were associated with unreliable or delayed payments (Utting 2009; Valkila 2009; Mendez et al. 2010; El Ouaamari & Cochet 2014; Chiputwa et al. 2015) . Any delay will be particularly felt by poorer farmers, causing some to sell their coffee on conventional markets (Valkila 2009 ).
Conclusion
This review provides an update of the major reported findings concerning the impacts of certification on the livelihood assets of smallholder coffee producers around the world, and the pathways through which change is likely to occur. We have attempted to examine the various pathways through which certification is impacting farmer livelihood assets and to appraise our current understanding of these pathways. Overall, there were certainly more positive than negative impacts, although the studies were not as conclusive as might be expected, and the number of studies with neutral or mixed impacts was the greatest (refer to Appendix B for the quantitative breakdown of reported impacts upon the five livelihood capitals).
From the available body of evidence, we suggest the following propositions for understanding how certification affects each type of livelihood capital:
• Human capital, particularly agronomic knowledge, farm management, and health and safety measures, is frequently improved through the provision of training associated with certification. Our posited pathway of a positive correlation between certification and education also has some support in the literature, but causation is difficult to establish.
• Social capital is frequently enhanced in terms of the strengthening of producer organizations as a direct result of certification, and it is assumed that this generates various benefits for individual members. However, the tendency for certification to be adopted by relatively better-resourced households within a community, who also assume leadership positions within organisations, suggests a link to rising inequality that may have both gendered and structural (in relation to labour) dimensions.
• Physical capital is being improved upon by farmer groups willing to invest certification premiums or additional income earned towards coffee-processing equipment, and by direct supports from buyers. However, the ability of certification schemes to facilitate larger investments in public infrastructure is limited, and a more realistic assessment of this impact pathway is necessary.
• The adoption of good agricultural practices following certification-related training is improving natural capital (especially soil and water resources) on a farm scale, and awareness of environmental problems is increased. Greater cooperation with local governments and NGOs is required, however, for landscape-level impacts (such as reduced deforestation) to be achieved.
• The impacts on the financial capital of producers are the most contested in the literature. However, it appears that any benefits are less likely to be a result of marginal price premiums than to other factors, such as improved yields, increased resilience, and enhanced access to credit.
Furthermore, impact assessment studies need to consider the unintended consequences of programmes, especially in relation to farm profitability, altered social institutions, and the reproduction of structural inequalities.
Positive impacts of certification are rarely attributable to certification alone, but operate in conjunction with other local factors, particularly education and skills levels, but also market structures, local infrastructure, and administrative capabilities. Thus, a consistent theme in the studies is the importance of contextual setting, particularly the role of coffee cooperatives and existing government institutions. For example, the experience of certification in Colombia appeared to be mostly positive, reflecting the particularly strong institutional supports in that country (Rueda & Lambin 2013; Rueda et al. 2015; Vellema et al. 2015) . Certification schemes are not introduced upon a blank canvas. They overlay complex sets of social, economic, cultural, and political institutions, and the varied impacts reported in the literature primarily reflect these pre-existing institutional settings. It is the interaction between these settings and certification schemes that determine impacts upon individual households that may result in benefits in some communities and negative impacts elsewhere. It will also determine which households and individuals within a community benefit and which are excluded. These interactions require more systematic assessment in the literature.
These institutional settings should also be extended to the value chain structures through which certification programmes are implemented as a pivotal determinant of outcomes at the producer level, especially when certification is implemented as part of a broader corporate sustainability programme by lead firms. Coffee is traded along a global value chain governed by major coffee roasters as lead firms (Ponte 2002) , such that the strategies enacted by these firms significantly affect producers, even when acting at a distance through trading companies. Understanding the interaction between these strategies and certification schemes requires greater attention. Benefits at the producer level are as much a result of how a particular lead firm within a value chain commits to certification as they are inherent to the certification programme itself.
Reflecting upon the impact pathways reported in the literature against expectations set out in the theory of change documents, the literature reported far less on the impact from farmer training than would otherwise have been expected. Social capital, particularly the strength and relationships of producer organisations was likely to increase as a result of certification, but subsequent impacts on gender and labour were generally neglected. The relationship between certification and higher farm-gate prices or reduced risk/increased resilience is overly simplified in the theories of change. Studies have found positive price and resilience impacts arising from certification, but there are often several other contributing factors, not least of which is global markets. The analysis presented here has begun to unpack and develop a more precise understanding of the causal linkages between sustainability programmes, impact pathways, and outcomes. In doing so, our review has led us to question some of the underlying assumptions articulated in the theory of change documents, and suggests a more realistic appraisal of the scope of livelihood impacts that can be expected through the certification programmes in coffee-growing communities.
Across the studies, it can be surmised that certification is generally more likely to generate positive rather than negative impacts, although the large number of neutral/mixed findings suggests that a considerable degree of uncertainty persists. Our propositions aside, the research to date certainly does not provide an overwhelming endorsement of certification schemes and their impact on producer livelihoods.
There is a need for future research to both consolidate and extend our knowledge base. In furthering this agenda, additional research is required in Asia (e.g. in Vietnam and Indonesia) and extending the temporal scale of studies to ascertain the longer term impacts of certification would be helpful. It is suggested that future empirical case studies could productively build upon the livelihood framework presented by Chambers and Conway (1991) and Scoones (1998) , which would necessitate moving the scope of analyses beyond the current focus on direct financial benefits to a broader range of potential outcomes. As shown in Appendix C, there is a preponderance of studies on Fair trade and organic, with the latter subject to more negative findings, while there is a need to address the considerably fewer studies of Rainforest Alliance and UTZ, which actually have a far greater reach. Notes 1. Nelson and Pound (2009) Rivera (2011, p1177 ) define a 'counterfactual outcome' as 'an estimate of the certified producers' outcomes had they not been certified'.
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